Abstract Purpose: The diagnosis and treatment of cancer can have significant mental health ramifications. The National Comprehensive Cancer Network currently recommends using a distress screening tool to screen patients for distress and facilitate referrals to social service resources. Its association with radiation oncologyespecific clinical outcomes has remained relatively unexplored. Methods and materials: With institutional review board approval, National Comprehensive Cancer Network distress scores were collected for patients presenting to our institution for external beam radiation therapy during a 1-year period from 2015 to 2016. The association between distress scores (and associated problem list items and process-related outcomes) and radiation oncologyerelated outcomes, including inpatient admissions during treatment, missed treatment appointments, duration of time between consultation and treatment, and weight loss during treatment, was considered. Results: A total of 61 patients who received either definitive (49 patients) or palliative (12 patients) treatment at our institution and completed a screening questionnaire were included in this analysis. There was a significant association between an elevated distress score (7þ) and having an admission during treatment (36% vs 11%; P Z .04). Among the patients treated with definitive intent, missing at least 1 appointment (71% vs 26%; P Z .03) and having an admission during treatment (57% vs 10%; P Z .009) were significantly associated with our institutional definition of elevated distress. We found no correlation between distress score and weight loss during treatment or a prolonged time between initial consult and treatment start. Conclusions: High rates of distress are common for patients preparing to receive radiation therapy. These levels may affect treatment compliance and increase rates of hospital admissions. There remains equipoise in the best method to address distress in the oncology patient population. These results may raise awareness of the consequences of distress among radiation Meeting information: A previous version of this paper was presented at
Introduction
In 1997, the National Comprehensive Cancer Network (NCCN) established a multidisciplinary panel to examine how to integrate psychosocial care into routine cancer care. 1 Malignancies have long been known to disrupt a patient's family, friendships, finances, and work life, and these disruptions are often difficult to recognize and address by providers. 2e4 The NCCN Distress Thermometer is a tool that allows patients to score their level of distress on a scale of 0 to 10 (similar to the pain scale), with 0 being no distress and 10 being extreme distress. Physicians and others can use the tool to quickly identify patients with cancer who are experiencing distress and may benefit from intervention.
The tool includes a problem list on which patients can answer additional questions to help pinpoint the source of distress and allow for more targeted interventions. When the Distress Thermometer was originally released, a score of !4 was sufficient to trigger additional questioning and possible referral to psychosocial services. 1 This tool has provided a way for providers to quickly screen patients for distress and additional psychosocial concerns.
Approximately a third of patients with cancer are estimated to experience a significant degree of distress, which varies by cancer site. 5 High levels of distress on their own have been shown to be a poor prognostic factor, 6, 7 but elevated distress levels may precipitate or exacerbate symptoms, such as loss of appetite, difficulty concentrating, and sleeplessness. These and other symptoms may undermine patients' ability to fight their own diseases. 8 Some efforts have been made to correlate distress with specific cancer outcomes. One study found that high distress levels measured before and during radiation therapy (RT) prognostic with higher distress levels associated with decreased survival. 9 This retrospective study explores the association between distress scores and radiation oncologyespecific outcomes. A secondary goal was to determine what factors could be contributing to worse outcomes in patients with high distress.
Methods and Materials
With institutional review board approval, we performed a retrospective review of our distress screening questionnaire and problem list (variation of the NCCN version; Fig 1) collected from 129 patients receiving treatment at the Department of Radiation Oncology when they presented for their initial consultation between 2015 and 2016. Of these patients, 38 questionnaires had insufficient information to be included in the analysis (ie, did not report a distress score). An additional 30 patients were excluded because they did not ultimately receive RT at our institution (ie, it was received elsewhere or refused), were treated with brachytherapy as monotherapy (eg, for prostate cancer), or were treated for a benign condition (eg, Duputyren's contracture). Of the 61 remaining patients, 49 were treated with definitive intent and 12 were treated with palliative (ie, noncurative) intent.
We used Fisher's exact test and t tests to evaluate the association between distress score and radiation oncologyespecific outcomes, including inpatient admissions during treatment, missed or canceled treatment appointments, duration of time between consultation and treatment, and weight loss during treatment. The policy established at our institution specifies that patients who report distress scores of !7 are considered high distress and trigger a social work consult. Therefore, we divided patients into 2 categories: low distress with scores of 6 and high distress with scores of 7 to 10.
In addition to the ordinal 0-to-10 score, the NCCN scale also includes a problem list, which offers patients a yes/no response on 39 potential items that may have been problematic for the patient during the previous week. These items include practical problems, including child care and housing; family problems; emotional problems, such as depression; spiritual problems; and physical problems. Our institution makes minor modifications to this problem list (Fig 2) . The overall number of reported problems was totaled according to their subsection of the problem list (ie, spiritual, family, practical, and physical). The breakdown of specific questions included in the categories is presented in Figure 2 . Patients were given the option to check yes or no for each problem, but if a patient completed any of the problem list questions, missing answers were assumed to be no.
Results
Of the 61 patients included, 44% were female and 72% were white. The most common malignancies were head and neck (31%), breast (20%), and genitourinary (15%), with all stages of disease represented (Table 1 ).
In our sample, patients who reported higher distress scores were more likely to present with higher stages of disease (P Z .018). There was a significant association between a high distress score and admission during treatment (P Z .041). Other demographic and clinical factors, including age, race, and cancer stage or site, were not correlated with distress levels in our sample. Likewise, no correlation was detected between distress score and amount of weight loss/gain, or the time between initial consult and start of treatment. Table 2 explores the categories of problems that may underlie higher levels of distress. Overall, the average distress score of our sample was 3.8. Patients with higher levels of distress reported significantly more practical, emotional, family-related, and physical problems. Practical problems showed the largest disparity based on distress level, with the reported number of problems averaging 2.4 among those reporting distress scores of 7 to 10 versus 0.8 for those with distress scores of 0 to 6 (P Z .003). The positive association between distress levels and these outcomes was robust to other cutoffs of distress scores (eg, >5). A multivariate analysis to adjust for the variables noted in Table 1 was considered, but the small sample size (especially for the clinical variables such as cancer site) would make these results less reliable. Table 3 explores the breakdown for patients who missed or canceled any of their treatment appointments and those who experienced hospital admissions during their RT course. Overall, patients who canceled or missed RT appointments had, on average, nearly double the reported distress score compared with those who did not have any such missed or canceled appointments (4.9 vs 3.2; P Z .047). The number of emotional problems and the number of physical problems were both associated with canceling or missing a treatment appointment. However, the remaining items of the problem list were not associated with the probability of a patient canceling or missing a treatment appointment. Patients who had a hospital admission during RT also reported elevated distress scores (3.4 vs 5.8; P Z .024), but they were not more likely to report an increased number of practical, emotional, family, or physical problems.
When evaluating patients treated with definitive intent, a higher proportion of patients with higher distress scores received a social work consult (71% vs 26%; P Z .030). When palliative and definitively treated patients were combined, there was no longer a significant difference in level of distress and likelihood of receiving a social work consult (50% vs 28%; P Z .19). Overall, however, patients treated with palliative intent had significantly higher distress scores relative to those treated with definitive intent (5.9 vs 3.2; P Z .007), and there was a weak association between palliative treatment intent and number of practical and physical problems (P < .10).
Discussion
This study identifies several practical issues surrounding the care of radiation oncology patients that may be more prevalent among patients with higher levels of distress at the time of initial consultation. Specifically, we find that higher levels of distress correlated with more missed appointments and more inpatient admissions during RT, especially among patients who received RT with definitive intent. Missed treatment appointments and inpatient admissions during treatment can prolong the duration of RT and possibly decrease the efficacy of treatment. For example, among head and neck cancer patients, each additional week of treatment prolongation was associated with a 14% reduction in local control. 10 Similar findings of worse outcomes with treatment prolongation have been reported in prostate, cervical, lung, anal, bladder, and breast cancers.
11e16 Increased rates of hospitalization for patients with higher levels of distress may also signify additional health problems that need to be addressed more thoroughly in these patients.
To prevent hospitalizations and missed appointments among patients with higher levels of distress, distress must be detected early and addressed by a multidisciplinary care team. We found that social work was frequently involved for patients who reported high distress, though social work involvement on its own was not associated with our targeted outcomes. Addressing distress within the radiation oncology setting is complicated, and barriers to proper treatment include lack of training for clinicians and staff in the management of psychosocial issues, time constraints, and limited patient reporting.
The results of several studies have been inconclusive on effective methods to improve patient-reported distress. One previously proposed method involved caregivers having patients rank the top 4 issues that contribute to their distress and giving the patients options for how they would like to address them, including outside referral. 17 Unfortunately, this method of addressing distress was shown to be cost ineffective and was not associated with improvement in patient mood states. There has been some success in nursing staff helping to address patient distress. In a study in which nurses received a training course before providing basic psychosocial care, minor interventions, and exploring referral possibilities for their patients, patients did report satisfaction with the nurses' care, but no effect on depressive symptoms or quality of life was seen. 18 A recent randomized controlled trial that evaluated brief psychosocial intervention for depressed patients with cancer concluded that it was insufficient as a stand-alone treatment. 19 These studies show that more intensive and focused treatment is needed to help address patient distress. Sometimes this requires the involvement of another service that is equipped to address distress, such as psychiatry. Unfortunately, few patients desire referrals to other 
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Distress and radiation oncology outcomes professionals, including <15% of patients who report high distress (score >5), and older patients are even less likely to desire referrals. 20e22 Therefore, focusing on more training for radiation oncology professionals to address patients' psychological needs seems prudent, but this is made more difficult by the stigma that surrounds psychosocial issues for both health care providers and patients, especially in the oncologic setting. 23 Oncologists have been reported to be reluctant to address psychosocial issues in patients for fear of causing pain, harm, or additional distress, and one study showed that as many as 73% of depression cases are underrecognized by oncologists. 24, 25 For radiation oncologists, recognizing a patient's psychological response to the stress of a cancer diagnosis and RT is important. These patients commonly use defense mechanisms, including denial and projection, which are important to identify because they can act as further barriers to understanding and treating patient distress. 26 In the radiation oncology setting, addressing a patient's distress may be as simple as assuaging fears and misconceptions of RT, including concerns of becoming radioactive or impact on fertility. 27 Understanding racial disparities in factors that drive distress, (eg, practical problems such as transportation) may also help identify mechanisms to alleviate distress. 28 Simple training in communication skills and recognizing empathetic opportunities with a focus on behaviors that express support, sympathy, and compassion, can be effective in improving diagnosis and treatment of psychological issues. Increasing protected time to focus on patient distress is another key element. 32 A guideline written to help psychiatric providers care for radiation oncology patients may also provide useful resources for radiation oncologists. 33 This resource should discuss common causes of anxiety in these patients as well as medical and psychiatric medical techniques for management. Another article reviewed psychosocial interventions, including psychoeducation, cognitive-behavior therapy, and supportive-expressive therapy, that can be done in the RT clinic by training radiation oncologists and staff to be conductors. 34 In this randomized controlled trial, these interventions were effective in reducing depression and anxiety in patients, although they did not reduce the risk of cancer recurrence or death.
Along with focusing on improving distress management in the RT clinic, it is equally important for radiation oncologists to recognize when patients need a referral to outside psychiatric services, especially in the setting of time constraints in the clinic that do not allow for more intensive care. Very elevated distress scores should raise concerns for the need to refer to outside services, with studies showing that 55% of patients with distress scores of 10 desire a referral. Patients with higher scores who did not desire a referral were more likely reluctant because of fears of negative impacts of psychosocial intervention rather than a true lack of need of support. 20, 24 Even with this reluctance, most patients were found to highly value oncologists' opinions of support services, and the majority were willing to accept a referral when offered. 35, 36 Radiation oncologists should make outside providers aware of the special needs and issues of their patients undergoing RT and refer them to the aforementioned psychiatric guideline for radiation oncology patients. 33 Outside referral has been shown to be effective, with outpatient psychosocial interventions improving outcomes in patients with cancer. 37, 38 The benefits of outpatient psychotherapy have also been shown in the radiation oncology patient population. 39, 40 Although our study found associations between elevated distress and missed RT appointments and hospitalizations, our analysis has several limitations. First, we looked at a combination of patients who were treated with definitive intent and palliative intent. When we analyzed only patients treated with definitive intent alone, we found a stronger association between distress scores and the likelihood of missing treatment appointments or being admitted to the hospital during treatment. When we analyzed our combined group of both palliatively and definitively treated patients, the likelihood of missing a treatment appointment or being admitted during treatment decreased, especially in our high-distress cohort. This could be attributable to the shorter treatment times of palliative treatment with fewer opportunities to miss an appointment or be admitted during treatment. Our analysis uses a relatively small sample size from a single institution, and a larger group of patients would provide better information about the association distress scores have with our targeted outcomes.
Furthermore, our institution is relatively unique in its role as a safety net hospital, and many patients receiving RT at our institution may have different factors driving their distress compared with the overall oncologic population at large. Along those lines, unobserved factors, such as socioeconomic status (education/income), may explain a portion of the effect of distress on these Advances in Radiation Oncology: AprileJune 2019 Distress and radiation oncology outcomes outcomes, although these patient characteristics are not typically available to clinicians. At our institution, there is a very large referral base from which head and neck cancer cases are captured, which skews our analysis somewhat to that treatment site compared with an average community radiation clinic, which may have less representation of patients with head and neck cancer. Additionally, as discussed, our distress measures are collected at a single point in time before simulation or treatment. This single snapshot of patient distress does not give a complete picture of distress across the patients' treatment course compared with more elaborate batteries conducted longitudinally. Finally, multiple patients who were offered a screening questionnaire did not complete it, which makes our analytical sample subject to bias related to selection.
Conclusions
Elevated distress continues to be a difficult problem to handle for many patients with cancer and for providers. Our study provides evidence that high levels of distress can affect radiation oncologyespecific outcomes, leading to missed treatments, which may affect long term outcomes including locoregional control and survival. Overall, our findings underscore the need for radiation oncologists to be proactive in addressing patient distress to help decrease potential barriers to receiving treatment. Radiation oncologists may also need to involve several members of the health care team, such as social work, psychiatry, and other medicine subspecialties, early in the course of treatment to quickly and effectively address sources of distress and additional underlying health problems. However, the benefits of these strategies lack extensive evidence, and more attention and research are needed to develop guidelines on the best methods to reduce and manage patient distress and improve outcomes.
